Antiproliferative effects of lipoxygenase inhibitors on malignant human hematopoietic cell lines.
Eicosanoids regulate a wide spectrum of cellular processes including cell proliferation. We have shown previously that lipoxygenase metabolites of arachidonic acid modulate normal human hematopoiesis by in vitro colony assays. In this study we investigated the role of lipoxygenase metabolites in regulating the proliferation of several malignant hematopoietic cell lines, including K562 and EM-2 (chronic myelogenous leukemia blasts), HL-60 (promyelocytic leukemia cells), and U937 (malignant histiocytes). Piriprost, a specific inhibitor of 5-lipoxygenase, inhibits proliferation of these cell lines up to 95% with 50% cell inhibition at approximately 3 x 10(-5) M. Other less specific lipoxygenase inhibitors such as caffeic acid, nordihydroguaiaretic acid, and BW755C have similar activity in a [3H]-thymidine incorporation assay. In contrast, indomethacin, which is a cyclooxygenase inhibitor, has no suppressive effect in these assays. Inhibition by these drugs is completely reversible. Several nonhematopoietic malignant cell lines do not appear to be affected by these drugs. Two specific lipoxygenase metabolites, leukotriene B4 and leukotriene D4, stimulate leukemia cell line proliferation to 150% of control levels when added directly to cell cultures. These data suggest that certain lipoxygenase products, perhaps leukotrienes, are critical for the proliferation of malignant hematopoietic cells in vitro.